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Introduction 
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• Conduct a power analysis for calculating the sampling effort and timeframe 
necessary for detecting trends in occupancy and demographic parameters, under 
various expected ecological scenarios.  

 
Methods 
 
The study area will include deer zones B2, B3, B5, B6, C1, C2, C3 and C4.  Inferences 
will be made at the aggregate scale of the B and C zones conceptually representing two 
deer assessment units.   
 
Following the EBM protocol, sampling polygons will be randomly selected without 
replacement from a grid that overlays the study area.  Two camera stations shall be 
placed 1.6 km apart in each selected polygon.  The stations shall be baited to attract a 
variety of species including deer and bear.   The cameras shall be retrieved after 2 
weeks and the photos interpreted to identify all species detected within each 24-hour 
period.  Surveys will occur within different sampling polygons during August through 
November. Hierarchical state space modeling will be used to simultaneously estimate 
occupancy and detection probabilities as a function of covariates while adjusting for 
issues of autocorrelation between camera pairs.  These methods are recommended as 
an accurate, cost-effective alternative to counts for monitoring wildlife population status 
at large spatial scales (Kery and Schaub 2021, MacKenzie et al. 2006).   
 
For each deer and bear detection, demographic information will also be noted for 
estimating sex and reproductive ratios, and the age class distribution.  We will attempt to 
differentiate individuals and explore hierarchical statistical models for addressing 
uncertainties in differentiation.  Although occupancy modeling will be the main focus of 
this proposal, we will investigate modeled counts of demographic classes (e.g., sex and 
antler) as a complementary source of information. 
 
Baiting is likely to bias detection probability, but we will be explicitly estimating and 
controlling for detection probability as a function of covariates including bait condition.   
Initial analyses suggest that bears are strongly attracted by the bait, whereas deer are 
much less so. 
 
The data will be incorporated into existing EBM Access and GIS databases. 
 
A power analysis will be undertaken using estimates of the various occupancy and 
demographic parameters from the pilot data. The power analysis will use Monte Carlo 
simulation of expected ecological scenarios including a gradual 1-3% decline in the 
carrying capacity over 20 years, sudden drops of 10-20% followed by logistic growth 
recovery, and cyclic fluctuations of 3-10 years as modeled via a 2nd order autoregressive 
process.  All models will be run in R and WinBUGS. 

 
Products (and estimated dates of completion) 
 

• Final technical report containing an assessment of the camera survey methods 
for deer and bear, and the power analysis results. This will include an evaluation 
of methodology, an assessment of advantages versus disadvantages, and 
recommendations on whether and how to expand implementation. 

• A manuscript submitted for publication in a peer-reviewed scientific journal is 
planned. 

 
 
 



DFG Staff 
 
 Project Supervision:  Richard Callas, Senior Environmental Scientist Supervisor 

Project Lead: Brett Furnas, Environmental Scientist 
Technical Assistance with data analysis: Russ Landers, Scientific Aide 
Field Work: Other Scientific Aides assigned to EBM 

 
Budget 
 
Activity Annual 

Cost 
Timeframe 

Additional survey equipment and supplies to 
be purchased  
 
Additional survey effort performed by Scientific 
Aides 
 
Additional survey photo interpretation by 
Scientific Aides 
 
Technical assistance with data analysis 
including occupancy estimation, ecological 
modeling and power analysis.  Provided by 
Permanent Intermittent or Scientific Aide.  

$8K 
 
 
$9K 
 
 
$5K 
 
 
$30K 

Mar 2012 – May 2012 
 
 
Aug 2012 – Nov 2012 
 
 
Oct 2012 – Feb 2012 
 
 
July 2012 – June 2013 
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